The Developmental Origins of Health and Disease paradigm evaluates the consequences of early life stress on health at later stages of life. Interacting with this paradigm represents a profound opportunity to leverage the lifespan and contextual approaches to human skeletal remains adopted by bioarchaeological research. Teeth and bone provide evidence for stressors experienced early in life. These events represent evidence for adaptive plasticity as Individuals survive the events through reallocation of energy to essential physiological functions, which inhibits enamel and skeletal growth. Age-at-death, adult body size, chronic infection, or childhood mortality may be used as covariates to better understand the physiological constraints operating on individual bodies following survival of early life stress. Contextual evidence from cemeteries provides clues to the ecological and cultural contingencies that exacerbate or mitigate the expression of these trade-offs. Future studies should incorporate newly derived methods that provide reproducible and precise ways to evaluate early life stress, while incorporating populations that are often neglected.
| INTRODUCTION
The Developmental Origins of Health and Disease (DOHaD) paradigm has an overarching interest in how early life environments impact the health and disease of individuals at later stages of the life course. Early life environment refers to developmental periods that include oocyte, spermatozoa, zygote, fetal, infancy, and childhood. Clinical and experimental biologists have long documented persistent relationships between early life adversity and poor health outcomes for adults [1] [2] [3] [4] and even commented that stress contributing to growth deficits may have consequences for survival. 5, 6 For example, survivors of war and famine frequently express shortened stature, and diminished height is often associated with mortality risk, cardiovascular disease, and chronic infection. [7] [8] [9] [10] Correlations between neonatal mortality, cardiovascular disease, and respiratory ailments were found in a regional evaluation of National Census and Survey records that documented cause of death in more than 20,000 people from the United Kingdom between 1968 and 1978. 11, 12 Using records kept by midwife Ethel
Margaret Burnside that included birth weight, placental weight, and birth length, negative correlations between birth weight and placental weight with adult systolic and diastolic pressure were found in 449 individuals born between 1935 and 1944. 13, 14 These results were used to support the development of the thrifty phenotype hypothesis.
The thrifty phenotype hypothesis predicts that energy sparing behavior by the fetus permits short-term survival in response to nutritional shortages but results in greater risk of metabolic disorders later in life due to impaired pancreatic growth. 15 As a whole, findings from this research were used to build a paradigm centered on identifying stressful conditions prior to and immediately after birth, and the long-term impacts of these factors on adult body size, cardiovascular disease risk, metabolic syndromes, and mortality risk. 16, 17 Relationships between early life environment and health at future stages of the life course should, however, be carefully evaluated. For example, survivors of the Dutch Winter Famine who experienced stress early in gestation had a higher glucose tolerance than those exposed to this environment later in gestation, while no difference in lipid concentrations was found in survivors of the Siege at Leningrad. 18, 19 In addition, Polish individuals with low birth weight have improved physiological efficiency in response to workload, while Jamaicans of low birth weight had lower chronic disease risk than those with higher birth weight. 20, 21 Such findings suggest that greater emphasis on context and method is needed by studies focused on early life stress. Specifically, these approaches should take into account cultural and environmental context of birth and future life, timing of insult, the utility of birth weight as a measure of early life stress, and the physiological outcomes targeted at later stages of life (e.g., muscular efficiency, metabolic syndrome, cardiovascular disease, chronic infection, etc.).
Gluckman and colleagues 22 note that these findings did not undermine the general conceptual framework surrounding earlier studies and instead prompted a more integrative, mechanistic approach to these questions, which included the founding of DOHaD ognizing] the broader scope of developmental cues, extending from the oocyte to the infant and beyond, and the concept that the early life environment has wide-spread consequences for later health." 23 The concept was adopted by subsequent reviews that set forth the scope for DOHaD as an epidemiologically descriptive field. 23, 24 However, careful evaluation of the Report on the 3rd International Congress on DOHaD portrays an integrative endeavor that sought insights from evolutionary biology, developmental plasticity, studies of social hierarchies, and populations in transition. 23 Thus, the emergence of DOHaD corresponds with the appropriation of anthropological and evolutionary perspectives into this paradigm.
One example of the appropriation of evolutionary insight into DOHaD includes the predictive adaptive response (PAR) hypothesis.
The PAR hypothesis emphasizes developmental plasticity, evolutionary adaptation, and environmental context to explain the relationship between early life stress and metabolic syndrome. 25, 26 This hypothesis states that when individuals experience nutritional deprivation during fetal or early postnatal development, predictive physiological responses are built into the organism that help thwart nutritional dearth through energy sparring. [27] [28] [29] These physiological cues include increased insulin resistance, greater propensity to store fat, increased glucocorticoid receptors in the liver, greater expression of PEPCK alleles in the liver, and hypomethylation of angiotensinogen. [27] [28] [29] However, increased risk of metabolic disorders associated with diabetes and cardiovascular disease are found when the birth environment is a mismatch. Here, the term mismatch refers to a fetal environment that is deprived of essential nutrients, but a birth environment where high fat and glucose rich foods are available in abundance.
The PAR hypothesis assumes that fetal bodies use signals from the mother as predictors of future environments and that this represents an evolved mechanism generated through natural selection.
Critical responses to the PAR argue that physiological cues received by the fetus are derived from past maternal and deeper ancestral environmental experiences, while birth environments rarely correspond to those experienced by the fetus diminishing the efficacy of fetal forecasting. [30] [31] [32] In addition, the PAR hypothesis fails to account for the functional mechanisms and trade-offs associated with such a response and therefore remains a descriptive postulate. One functional mechanism modulating this process is the hypothalamic-pituitary-adrenal (HPA) regulation of cortisol levels.
Worthman and Kuzara 33 describe cortisol as a master regulator (or dysregulator) of physiological function, and a number of these roles are important to briefly highlight. Cortisol is an antiinflammatory hormone that speeds the metabolism of fat, protein, and carbohydrates through glycogenesis in the vascular system to meet increased metabolic demand while producing short-term immunological and muscular boosts. 37 However, cortisol also acts as a growth and immunological suppressant suggesting phenotypic consequences for short-term investment in survival at later stages of development. [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] These consequences suggest that the activation of the HPA axis in response to early life stress presents a near-term benefit through survival but long-term consequences for growth, maintenance, and survivorship. Overall, this model invokes the concept of adaptive plasticity and physiological constraint modulated by the HPA axis as an evolved mechanism for investment in short term survival with long-term consequences for individual life histories.
Adaptive plasticity may be defined as a, "…reaction norm that results in the production of a phenotype that is in the same direction as the optimal value favored by selection in the new environment." 50 These reaction norms have the advantage of maintaining population stability until selection or biocultural modifications to the environment reduce the likelihood of mortality or extinction. Within adaptive plasticity, there exist adaptive and nonadaptive reaction norms. Adaptive reaction norms move the phenotype closer to an adaptive peak, while nonadaptive reaction norms move the phenotype further from the adaptive peak. 50 In the case of the HPA axis, a strong argument can be made that this stress response represents an adaptive reaction norm. For example, in cases of nutritional dearth or infection, the HPA axis stimulates metabolism and boosts the immune system. This response moves the phenotype closer to the optimum required to survive these environmental stressors. [51] [52] [53] Costs and limits to adaptive plasticity are also highlighted: costs reduce fitness and limits reference an inability to express an optimal phenotype. 54 One set of costs associated with adaptive plasticity includes a series of responses that may be characterized as physiological constraints. Physiological constraints reference limits placed on adaptive plasticity through differential TEMPLEmodulation of energy to competing processes. 34 Here, physiological constraint is indicated by reduced energetic investment in growth, 
| BIOARCHAEOLOGICAL APPROACHES
Bioarchaeology is the contextual analysis of human skeletal and dental remains. 62 Bioarchaeology emerged from the application of skeletal biology to the paradigms of processual archeology and cultural ecology. 62, 63 This historical agency prompted interest in using skeletal indicators of stress and disease to understand the consequences of the agricultural transition, urbanization, and contact. 64 These studies relied on a comparative approach that emphasized differences in the average or prevalence of skeletal indicators of stress and disease between samples to evaluate the relative health of populations. These methods were critiqued due to the underlying assumption that the prevalence of skeletal indicators of stress and disease revealed a straightforward relationship with health. 62, 65, 66 The critique emphasized that selective mortality and hidden heterogeneity may mask deeper differences in health between populations and that these differences may be obfuscated when uncritically compared. Hidden heterogeneity references the idea that all individuals are heterogeneous in terms of mortality risk and that many of these risk factors may not appear in the skeleton, while selective mortality emphasizes possibility that mortality may be exacerbated by these unknown risk factors as well as the underlying processes contributing to the formation of skeletal and dental indicators of stress. 66 These observations are subsumed under the appellation, Osteological Paradox, a reference to the paradoxical relationship associated with the interpretation of health based on the prevalence of skeletal indicators of stress and disease.
The discussion surrounding this critique has been vociferous, although there is coalescing agreement around the idea that these problems must be methodologically addressed by incorporating epidemiological models that estimate risk of death as a function of skeletal lesions and morphological variation. 67 Importantly, recent syntheses of the osteological paradox suggest that the models associated with this critique may be adopted by bioarchaeologists exploring DOHaD related questions, specifically those exploring the relationship between adverse early life environments and risks for greater mortality and disease at later stages of the life cycle. Exploring human life history and DOHaD in bioarchaeological research has been advocated by numerous comprehensive reviews. [68] [69] [70] [71] [72] The use of the term DOHaD in bioarchaeological context does, however, require some semantic fine-tuning. DOHaD is a comprehensive, quasi-academic discipline united by an interest in the early life environment, but diversified in approaches to exploring future life outcomes. 23 For example, DOHaD is linked to kidney disorders, cardiovascular disease, endocrine function, mental well-being, and myriad conditions that do not leave traces on human remains. 14, 33, 73 The best way forward for bioarchaeologists interacting with DOHaD may be to evaluate adaptive plasticity and physiological constraint using skeletal indicators of early life adversity and those associated with reduced growth and maintenance at later stages of the life course. The expression of physiological constraints may be further probed within the context of the cultural and ecological contingencies acting to accentuate or mitigate these interactions. Thus, bioarchaeology contributes to a limited, yet important set of questions affiliated with DOHaD.
It is important to emphasize that human skeletal and dental remains are only observable at the time of death, and DOHaD studies are longitudinal evaluations of clinical or experimental samples. However, careful analysis of the human skeleton and dentition reveal events that represent exposure to early life adversity where individuals survived through the reallocation of energetic resources along the HPA axis. Cortisol dysregulates insulin-like growth factor and calcium absorption as well as disrupts the sodium/potassium balance within ameloblasts and may be implicated in disturbances to the secretory stage of enamel formation. [44] [45] [46] [47] [48] In addition, cortisol dysregulates skeletal growth by suppressing growth hormone pulsations and expression in the growth plate as well as osteoblast differentiation in the periosteal mesenchyme. [38] [39] [40] [41] Cortisol also inhibits pulsations of gonadotropin hormones during puberty, which may suppress the adolescent growth spurt. 42, 43 Linear enamel hypoplasia (LEH) is a condition characterized by grooves or furrows of enamel deficiency caused when shortened enamel prisms are produced during the secretory phase of amelogenesis ( Figure 1 ). 74, 75 Enamel production is stopped earlier than normal and accentuated striae of Retzius are produced. 76 This basic definition of LEH has been intensively referenced by bioarchaeological research that envisions LEH as an indicator of developmental damage. The process contributing to LEH is, however, mostly transitory as the gradual return to prismatic shape of enamel rods is reported in the cervical walls of defects. 77 LEH may, therefore, be seen as evidence for adaptive plasticity-an event that is certainly associated with physiological damage, but one where the individual survived and the LEH formed as a response to the physiological mechanisms promoting survival (i.e., physiological trade-offs). Similarly, growth differences in height and weight during infancy and childhood are often expressed in adulthood and attributed to the energetic cost of investment in survival. 78 This suggests that subadult and adult body size may be used as evidence for the survival of early life adversity. Vertebral body height and neural canal dimensions are also potential indicators of early life stress. Vertebral body height increases between birth and 5 years of age, then remains dormant until the adolescent growth spurt between 10 and 13 years of age. 79 Fusion of the spinous process occurs around 1-2 years of age, while the neural arch fuses to the vertebral body at 5 years. 79 Measurements of the transverse and anteroposterior diameter of the neural canal provide evidence for disruptions to this process. 80 Taken as a whole, the human skeleton and dentition preserve evidence of stress events experienced early in life, although the production of these defects may be seen as a deeper physiological strategy associated with survival as the event was preserved in the tissues of an individual that continued to live.
Negative correlations with future physiological outcomes in life must be demonstrated to adequately support arguments in favor of physiological constraint. 34, 55, 56 Maintenance references the capacity to preserve existing tissues and physiological capabilities, and energy invested in surviving adversity early in life competes with energy invested in maintenance. 49 Long-term consequences of early life stress to the capacity for maintenance include damage to the immune system.
Cortisol inhibits the production and function of lymphocytic cells, while also dysregulating antibody producing cells, white blood cells, immunoglobulins, and T-lymphocytes. 49 The human skeleton and dentition preserve evidence for chronic disease and age-at-death suggesting that bioarchaeological research may evaluate correlations/risk associated with early life stress and disease/mortality at later ages. For example, risk of chronic infection may be compared between individuals with and without skeletal and dental evidence for early life adversity using specific and nonspecific skeletal indicators of infection. Alternately, susceptibility to growth disruption may be explored by estimating the number or periodicity of LEH following early life stress. 81, 82 Age-at-death may also be used to evaluate the ultimate trade-off with surviving early life stress, exacerbated mortality schedules. Finally, the context laden approach of bioarchaeological research has the capacity to demonstrate how social and ecological contexts may accentuate or mitigate physiological constraints following the survival of early life stress events. That is, increased risk of death and disease may not be predetermined outcomes of surviving early life adversity, and the contextual approach of bioarchaeological research helps reveal the environmental and cultural contingencies that contribute to this variation.
| Adult body size
Adult stature and mortality were correlated in colonial-era Andaman
Island groups. 83 Plasticity in growth response was the primary driver of this variation: faster maturation lead to an earlier cessation of FIGURE 1 Accentuated perikymata help identify the presence and timing of linear enamel hypopolasia formation. This image demonstrates accentuated perikymata in an early adolescent male from the Yoshigo site, ca. 3,300-2,800 BP. Numbers are placed on perikymata associated with the occlusal wall of the defect, the region associated with disrupted enamel formation growth. These findings were interpreted within the broader sphere of adaptive plasticity and constraint as faster maturation likely permitted earlier reproduction, but this process was associated with elevated mortality. The impact of early life stress on survivorship in the wake of infectious disease epidemics is also illustrated in historic cemeteries used as repositories for victims of bubonic plague. 84 88 This suggests that contextual information such as age-at-defect formation also helps reveal circumstances under which individuals may be vulnerable to morbidity and mortality hazards at later ages.
| Skeletal growth and maturation
Life history trade-offs may also be explored through skeletal growth in surviving and non-surviving contingents of a sample 66, 90 do not survive this period lack evidence for growth disturbances, and this appears to be tethered to a subsistence economy.
Bioarchaeology may also be used to explore hypotheses related to life history strategies and maturation. Where subadult mortality is high, maturation is comparatively slow and age-at-first-reproduction is later to allow for energetic investment in growth and maintenance. 55 Where subadult mortality is low and adult mortality is high, maturation is comparatively fast as energetic investments in survival and growth are diminished. 55 Changes in these strategies are observed across vertebrate populations when predators who increase subadult or adult mortality are introduced. 93 Earlier age-at-menarche combined with earlier attainment of adult body size is found in contemporary hunter-gatherers with high adult mortality. [94] [95] [96] Bioarchaeological research may explore these trade-offs with mortality through the evaluation of earlier or later age of adult body size attainment. Here, the ages where individuals reach adult height may be associated with growth cessation and sexual maturity.
One such study explored the evolution of small body size in hunter-gatherers from South Africa to understand whether this morphotype was attributable to an earlier achievement of adult body size. 97 Adult body size in the South African sample was achieved close to age of sexual maturation in living populations with higher levels of subadult mortality. The result did not fit the prediction that high adult mortality in these samples drove earlier age at sexual maturation and smaller body size. In prehistoric Japan, Late/Final (4000-2,300 BP)
Jomon period hunter-gatherers are smaller than subsequent wet-rice farmers, despite similar rates of growth. 
| Linear enamel hypoplasia
The relationship between LEH and mortality elucidates the complex 105 In another instance, individuals with LEH had an increased mortality risk during medieval famine in London. 106 LEH was associated with decreased survivorship in prehistoric dental remains from the Illinois Valley, and differences in survivorship between individuals with LEH were found between time periods, with diminished survival found among samples dated to periods of environmental deterioration. 107 These findings suggest that early life stressors reduce the capacity to survive future stress events, particularly during periods of ecological catastrophe. That said, Amoroso and colleagues 108 report significant relationships between the presence of LEH and risk of death in a sample of individuals of known occupation and age from 19th Century Portugal. Interestingly, however, significance was reduced when adding year of birth, socioeconomic status, and cause of death to the regression model indicating that the physiological constraints associated with surviving early life stress are environmentally and culturally contingent-that is, long-term consequences of early life stress may be muted by cultural buffering systems associated with individual identity.
Taken as a whole, the findings of these studies provide tantalizing evidence for interactions between early life stress with cultural and ecological contingencies, specifically those associated with environmental deterioration, epidemic disease, famine, and socioeconomic inequality.
Many studies rely on LEH presence as an indicator of early life stress. The critical predictions of life history models focus on the canalization of energy budgets via physiological trade-offs due to stresses experienced early in life. The presence of LEH is highly variable in terms of age-at-defect formation as imbricational enamel forms between approximately 1.1 and 6.2 years on anterior permanent teeth. 109, 110 Studies focused on LEH presence point out a relationship between stress and susceptibility to mortality but do not provide evidence regarding vulnerability of surviving stress during specific developmental periods. 68 Elevated risks of mortality when "strong" accentuated striae of Retzius occurred before 7.0 years of age, but no risk when "weak" accentuated striae of Retzius occurred during the same ages in a sample from medieval Denmark. 111 Interestingly, "strong" accentuated striae of
Retzius between ages 2.0 and 4.0 were not associated with a higher mortality risk. In addition, Temple 112 found that risk of death and future growth disruptions were associated with the age-at-first-defect formation: individuals with comparatively earlier ages-at first-defect formation 
| Crypt fenestration enamel defects
An emerging way to explore early life stress in human skeletal and dental remains is localized hypoplasia of the primary canine, more recently called crypt fenestration enamel defects (CFEDs). CFEDs are circular hypoplastic enamel patches approximately 1-2 mm in diameter ( Figure 5 ). The lesion was originally attributed to stress experiences in late fetal and perinatal infants, but later studies found no distinction across socioeconomic boundaries and indicate more etiological research is needed. 114 Associations between tooth size and CFEDs suggest that the lesion may be caused by alveolar crypt fenestration. 115, 116 Experimental studies report that nutritional insufficiency produces osteopenia in the alveolus and subsequent mastication induces trauma to the tooth that disrupts amelogenesis. 117 Comparing prevalence of these lesions is common in bioarchaeological research and suggest that maternal stress and dietary quality are implicated in the production of CFEDs.
118,119
When compared to LEH, CFED presence is associated with earlier mortality in samples of enslaved and free African Americans. 120 Lukacs and colleagues 121 found relationships between CFED and growth stunting in some but not all samples of subadults from rural and urban India. The authors state that this inconsistent result was contextually driven: socioeconomic status, urban versus rural environments, and severity of stress associated with the duration and chronology of these events. Increased mortality risks were not found in infants and children with CFEDs from the Eten and Mórrope sites in protohistoric Peru, although there were differences in mortality associated CFED between sites. 122 Individuals without CFED from Eten had greater survivorship than those 12 daily cross striations. The modal periodicity of striae of Retzius in human populations is 7-8 days. 97, 98 These structures along with knowledge of cusp formation and crown initiation times provide anthropologists with a developmental clock of tooth formation. Importantly, striae of Retzius outcrop onto the labial surface of teeth as perikymata. Perikymata are important to the reconstruction of stress using teeth because these structures have accentuated spacing following the production of linear enamel hypoplasia (LEH) (see Figure 1) .
Anthropologists measure the spacing between perikymata and the depth of the enamel surface to identify LEH. Accentuated perikymata area associated with LEH. Using known variables regarding cuspal enamel and crown initiation timing, it is possible to place LEH into a detailed chronological context using these constants and the modal periodicity of perikymata in relation to the location of an LEH. This is one way that stress experiences in the early life environment may be reconstructed using state-of-the-art methods. Figure 4 shows a perikymata spacing and enamel surface profile of one adult male hunter-gatherer, who lived approximately 3,000 years ago in prehistoric Japan. LEH were identified using z-scores of perikymata spacing and are indicated in the figure with arrows and letters. These LEH were matched at the same developmental stage (within one tenth of a year) on other teeth. In this case, the earliest evidence for LEH appears at approximately 1.2 years of age and the latest evidence for LEH appears at approximately 3.9 years of-age.
FIGURE 3
Engineer's measuring microscope in the author's former laboratory at University of North Carolina Wilmington. The microscope provides 5x, 10x, and 25x magnification of objects, and the vision gauge software program allows for measurements in the x, y, and z coordinates.
The z-coordinate is a depth measurement that is collected from the position of a digital stylus attached to the left side of the microscope (pictured here) and provides a depiction of the enamel surface. This measurement is taken at beginning of each perikymata or about every 60 μm movement along the labial surface of the tooth. The y-coordinate is measured between perikymata and provides a perikymata spacing profile 
| Stable isotopic approaches
Stable isotope analysis of the human dentition and skeleton provide insight into early life stress and diet, particularly when isotope samples are derived from tissues that form in incremental layers of bones teeth. 124 Sandberg et al. 125 explored the relationship between LEH and isotopically derived estimates of the cessation of breastfeeding. The work found that the majority of LEH occur at the time leading up to the cessation of breastfeeding suggesting that the process of physiological and social separation contributes a greater level of stress than malnutrition or infection following this event. Importantly, the work demonstrates a consistent pattern of early age-at-breastfeedingcessation in survivors, while nonsurvivors consumed breast milk for a greater period of time. This result does not suggest that cessation of breastfeeding at earlier ages is optimal, but instead argues that the isotopic signal for extended breastfeeding fits into a socioecological context where food shortages may have been offset by weaning practices.
These results have received some support. Later studies compared carbon and nitrogen values obtained from adult dentine and bone collagen from post-weaning subadults and found a higher quality diet in the early life of individuals who survived to adulthood. 126 Stable isotope analysis of diet in the early life environment is beginning to shed light on how these contexts may produce challenges to survival and elicit physiological constraints at later ages. It is also possible for bioarchaeological research to contextualize lives and lifestyles as deeply entangled or integrated events, with intergenerational consequences. 71 Gestational conditions as well as environments experienced by earlier matrilines may alter DNA segments through placental interactions or direct inheritance 30, 32 , and these experiences discriminatorily kill people of color. [129] [130] [131] Bioarchaeological research documents skeletal evidence for the embodied consequences of colonization, dispossession, racism, and slavery in the United States. 120, [132] [133] [134] [135] Furthermore, genetic studies aim to demonstrate how stress may promote resilience when couched within the context of individual agency. 136 The incorporation of skeletal evidence for early life stress and physiological constraint, documentation of the intergenerational consequences, and analysis of survivorship would augment the vast sociopolitical networks seeking to offset institutional racism in the United States by legitimizing the trauma of these experiences and demonstrating resilience through agency. This begins with training a diverse group of scholars for future generations who will be equipped to address these questions from an experiential and empirical standpoint. 137, 138 Bioarchaeological research may also build on studies of infant/ maternal life history as embodied, integrated events 139 : it is a truism, for example, that Late/Final Jomon people who experienced stress at a comparatively early age express greater evidence for growth disruption and mortality. 112 However, it is equally true that these individuals experienced stress at ages where deeply embodied relationships between maternal and infant organisms were formed, and these events acted to disentangle the socially and physiologically embodied Adaptive plasticity The capacity to produce multiple phenotypes in response to environmental conditions that increase organismal fitness. Put differently, phenotypic flexibility that moves the organism toward an adaptive peak through optimization of function. Differentiated from developmental plasticity by increased fitness.
Crypt fenestration enamel defect (CFED)
Deciduous defects of enamel that are produced due to osteopenia in the early developing alveolus. Osteopenia exposes the tooth to external pressures and trauma. The result is a circular or notch shaped section of missing enamel ( Figure 4 ).
Hidden heterogeneity Individuals experience myriad (heterogeneous) mortality risks over the life course, and many of these risks may not be observable (hidden) in human skeletal remains.
Hypomethylation
Loss of a methyl group from DNA that alters the expression of an allele.
Metabolic syndrome Pathological condition associated with central obesity combined with any two of the following: elevated triglycerides, reduced high density lipoprotein, raised fasting plasma glucose, and/or hypertension. The combination of disorders associated with metabolic syndrome predisposes individuals to type II diabetes and cardiovascular disease.
Methylation
Addition of a methyl group to DNA that modifies the expression of an allele.
PEPCK alleles
Mitochondrial enzymes involved in the early stages of glycolysis. PEPCK enzymes are chief catalysts of gluconeogenesis, the process where cells synthesize glucose from substrates such as amino acids, glycerol, and lactase. Damage to PEPCK alleles may result in hypoglycemia by inhibiting this initial sequence of glycolysis.
Perikymata
Outcroppings of the Striae of Retzius that are visible on the labial surface of the tooth. Perikymata follow the same periodicity as the Striae of Retzius. These structures may, therefore, be reproduced using high resolution silicone and resin to identify the presence and timing of linear enamel hypoplasia.
Physiological constraint Limits on the capacity for natural selection to optimize phenotypes due to the finite nature of energy availability. Natural selection may, for example, favor large sized offspring at the expense of number of offspring due to energetic limits on the capacity to produce multiple large offspring under circumstances where greater body size provides a selective advantage.
(Continues)
Selective mortality The process where disadvantaged individuals die earlier than their peers. Disadvantages or frailty may be defined by comparing mortality risks between different groups of a sample. Bioarchaeologists often evaluate selective mortality in terms of lesion presence, specifically to understand whether individuals with skeletal or dental indicators of stress and disease had an increased risk of mortality when compared to individuals without these lesions.
Striae of Retzius Dark lines of enamel moving from the dentino-enamel junction to the surface of the tooth. These lines are often described as forming over an approximately 7-day periodicity, although the human periodicity range is between 6 and 12 days.
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